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Introduction: 

 

Accessing the scientific literature in the past researches has focused on a small 

number of well-defined tasks which represent the scientific literature as  a set of 

documents such as named entity recognition(NER) and normalization . In fact, 

scientific literature naturally includes substantial metadata such as author names, 

citations, and publication venues, as well as derived metadata (such as gene and 

protein names, in the biomedical literature). 

 An alternative way to represent the scientific literature is as a labeled directed 

graph, with   typed nodes representing documents, terms, and metadata, and 

labeled edges Representing the relationships  between  them (e.g., “ authorOF”, 

“datePublished”,etc).   

Representing the scientific literature as a labeled directed graph is an effective 

way , which the typed nodes are representing documents, terms, and metadata  , 

and labeled edges representing the relationships between them (e.g. “ authorOF”, 

“ datePublish”,etc). And by  implementing the labeled graph we will be able to 

analyze the entities in any specific dataset type and build the network between each 

entity  according to the connection between them .  

By building the network  , the general structure will be obvious and that leads to 

retrieval the specific knowledge that tasks can be implemented on it to improve 

and get different results from it by applying specific methods for reaching the 

required results and achieving the main goal . 

   



Dataset: 

The data in our project, is a dataset which is in the format of “ .fly  “ this dataset a 

biological literature graph which is an integrated database for Drosophila and 

Anopheles genomics, and contains about 127K papers tagged with genes and 

proteins. In fact, scientific literature for example “.fly”  naturally includes 

substantial metadata such as author names, citations, and publication venues, as 

well as derived metadata (such as gene and protein names, in the biomedical 

literature). The way to represent the scientific literature is as a labeled directed 

graph, with typed nodes representing documents, terms, and metadata, and labeled 

edges representing the relationships between them (e.g., “authorOf”, 

“datePublished”, etc). 

 

 

 

Structure of the Fly dataset :

 

 

 

 

Pre-processing : 



After opening the dataset and analyzing its components , we found different 

relationships between the entities like a paper has a specific year and this paper has 

been published by different author in a specific journal. So as we can see there are 

different connections between each component in the dataset.  

And then we came with a new task to implement in the dataset to get new results 

that will help to understand new knowledge . If we come back to the structure of the 

dataset we will find that the each author has co-author that they worked together to  

publish different papers and each author has worked with different authors , so it is 

kind of impossible to know who is working with other according to the massive 

information that the dataset contains .  

so what we have done is to specify each author and see who is working with that 

author we specified  them as Main Author and Co-Author .  And by implementing 

this task it will be easier to know what is the relationship with each author and who 

is working in each other in publishing the scientific papers. 

 

1- Specifying the main authors : 

 

In the beginning we tried to  get the list of all authors in the dataset because it 

was very hard to get them from the main structure , so we implemented this 

code : 

 

 

And then  we generating the list in a new file and here is a sample of the authors 

that has been generated : 



 

 

So in here for example Author (paper_id, name of the authorF and author L) 

AuthorF : First Author . 

AuthorL: Last Author. 

 

The file generated more than 69000 authors in the dataset , so as you can see the big 

number of the authors which is very hard to get the Author and the Co-author from 

analyzing the dataset line by line instead of using a specific methods and techniques 

to get that knowledge . 

 



 

 

2- Making the main clusters : 

 

So after we get the authors , we had to divide them into different clusters so is 

going to be easier to work with this data. We have around  70000 authors which 

we will need 100 cluster and each cluster will contain 700 authors  

 

Here is a class number 0 as a sample :  

 

 

But the problem is that these classes has been chosen randomly and that is not 

effective because we want to get the author and his co-authors by accurate results , 



so we have applied the K-means algorithm to build the clusters in a more accurate 

way . We get each author from each class and then calculate its corporation  times 

between main author and co-author through matrix analysis for each generated class 

and then we get the stable results after applying K-means for many iterations . 

Here is the code to calculate the corporation times between main author and co-

author : 

 

 

Here is the code for applying K-means : 

 



 

 

 

 

 



3- Applying Random Walk with Restart (RWR ): 

 

We have considered a random walk particle that starts from node i. The particle 

iteratively transmits to its neighborhood with the probability that is proportional to 

their edge weights. So we applied RWR in the clusters that have been generated to 

get the top 3 corporation authors by using Markov Chain for the matrix 

calculations in each cluster .  

The relevance score defined by RWR has many good properties such as it can 

capture the global structure of the graph , it can capture the multi-facet relationship 

between two nodes. 

   

The code below show the applying of RWR 

 

 



- Experimental Results :   

 

In our experimental the results is obtained  by entering the name of the specific 

author that has corporation times with co-authors and after entering the specific 

name in the correct form the program will display the top co-authors in the clusters 

according to the number of the co-authors that you want to get . 

 

And here is the results of some queries : 

 

 

  

So as we can see here we started by entering “ y “ to continue then we entered a 

specific name for an author . Then as we can see the program has displayed the co-

authors . 


